Regulation of membrane glycosyltransferases by the sfrB and rfaH genes of Escherichia coli and Salmonella typhimurium.
The role of sfrB and rfaH genes in the regulation of expression of membrane glycosyltransferases was studied in Escherichia coli and Salmonella typhimurium. The transferase enzymes form part of a multienzyme system involved in biosynthesis of the polysaccharide core of Gram-negative bacterial lipopolysaccharides. Several sfrB mutants of E. coli showed reductions of 90-98% in the activities of two of the glycosyltransferases (UDP-galactose:(glucosyl)lipopolysaccharide 1,6-galactosyltransferase and UDP-glucose: (glucosyl)lipopolysaccharide 1,3-glucosyltransferase). Introduction of a recombinant ColE1 plasmid restored the transferase levels to normal and simultaneously corrected the F-factor defects that also characterize sfrB mutants; recombinant plasmids containing other regions of the E. coli chromosome were ineffective. An amber mutation of the S. typhimurium rfaH gene (thought to be the homologue of the E. coli sfrB gene) resulted in 97% loss of activity of the Salmonella UDP-galactose:(glucosyl)lipopolysaccharide galactosyltransferase. Antibody precipitation studies showed that the loss of enzyme activity in the amber mutant was associated with a corresponding decrease in amount, but not in size, of the transferase protein, indicating that the gene is not the structural gene for the S. typhimurium galactosyltransferase. Taken together, the results indicate that the sfrB(rfaH) gene acts as a positive regulatory element in expression of multiple glycosyltransferases in E. coli and S. typhimurium.